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Trends by sector, 2008-2010

Figuwe 2 compares lal 2008, 2009 and 2010 GIIG ensstons from (he Electricity. RC1and
Trmsportation Sectoss. The wosl sygnidicant change wa 6 6 percent decreaxe uy enussions from
the Truwportation Sector.

Figwre 27 Total GHG enussuory (MMt C1O5e) by Sector for 2008-2010
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Trends by sector, Washington and U.S.

On a naticnal geale, thie Flectricity Sector is the largest contributor to greenhouse gases (see
Figiue 3). Recause Waslunglon nwes hydropower for much of its electineity, ihe Elcelricity
Sector 1t less vigyufieant vy Washuton The Trangportation Sector v Wastungton s miost
riggubicant contributor of greenhovwe mases.

[t 1= alko unpartard W note that Waslungton' s GHG ennissions per capita are sigmnficantly lower
thatt U S enusaions per capita Waslungton's 2010 per capita enussions are | 1.2 Mt CO,e. wihile

1.5 per capita emussiong are 221 Mt COqe

Fiwe 3: Percent GHG Enussions by Sector - 2010, Washungton State and U S.
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Summary of Results by Sector

Transportation Sector

Ax staled previously, tuspoutation s Washuyon's largest GHG enssions contributor, while
elechriciny i the laggext connjbutor tor Uie US . as awhole However, una per capifa basrk,
Washington produces slight ty lexs on-road motor gavolme GHG enesiosy as the US avermnge
{ree Table 3). Per capita on-road diesel enussions for 2010 wexe also slightly lecs for
Wasloygton as conmpared lo the U S. average,

Table 3: OnRoad GHG Enussiong, 2010

tvc COye
MMt COe | MMiCO2e o Rond M COLe
2010 Population | Motor On road Motor Gasoline On Road Diesel
Gasoline Diesel . percapita
N A do 4 percapna | i
us 308,745,538 1,100 | 4145 L 3.6 1.3
WAstste | 6724500 | 218 | 80 32 1.2
* hitoyf e vepa gev/clinialechangey shemission s/uminventor preport.himl Aawex 3

WasTwgion's most gignubead deciense m GHG enusvions from 2008 Lo 2010 was i Uy
Trasporlation Sectoy. Tlue decyease war gpecedcally from orroad gasolne, oiryond diesel ayl
jet fuel (see Fiznue 4). Accordmg fo the recent EPA nventory report. on a national level *he

more jecent teend for transpoitatoi)ing shown a general declmie 1 ernisswis. due to recect slow

growth m econonuc actnaly, hgher fuef prices, and au assoc miedd decreave w1 the dennand for
pussenger traspot tobon”™' . Decreases i GHG ciissions fom the transpartatioresector i
Washington State seem (0 align with thug aationia [ treywd.

: Lis enlory o 1'S Greenhwuse Gns Ennesions and Suks . J990-201 1, EPA 430-R- 1 5-00)_ P ES-1)
Dt p vrwwav epa govre fanmed mnee Dowaunads slige nutionse US - GHG-hacartory-201 3- Mo Tex pdf
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Global Warming's Territying New Math

Three simple numbers that add up to global catastrophe - and that
make clear who the real enemy is

by BILL MCKIBBEN
JULY 19, 2012

If the pictures of those towering wildfires in Colorado haven't convinced you, or the size of your AC
bill this summer, here are some hard numbers about climate change: June broke or tied 3,215 high-
lemperature records across the United States. That followed the warmest May on record for the
Northem Hemisphere — the 327th consecutive month in which the temperatuce of the entire globe
exceeded the 20th-century average, the odds of which occurring by simple chance were 3.7 x 10-99,
a number considerably larger than the number of stars in the universe.

Meteorologists reported that this spring was the warmest ever recorded for our nation — in fact, it
crushed the old record by so much that it represented the "largest temperature departure from average
of any season on record." The same week, Saudi authorities reported that it had rained in Mecca
despite a temperature of 109 degrees, the hottest downpour in the planet's history.

Not tha( our leaders seemed to notice. Last month the world's nations, meeting in Rjo for the 20th-
annjversary reprise of a massive 1992 environmental surnmit, accomplished nothing. Unlike George
H.W. Bush, who flew in for the first conclave, Barack Obama didn't even attend. It was “2 ghost of
the plad, econfident meeting 20 years ago,” the British journalist George Monbiol wrole: no one paid
it much attention, footsteps echoing through the halls "once thronged by multitudes.” Since | wrote
one of the {irst books for a general audience about global warming way back in 1989, and since ['ve
spent the inlervening decades working ineffectively to slow that warming. ] can say with some
confidence that we're losing the fight, badly and quickly — losing it because, mosi of all, we remain in
denial about the pen) that human ctvilization is in.

When we think about global warming af all, the arguments ternd to be ideologica!, theological and
econormic. But to grasp the sericusness of our predicament, you just need {0 do & little math. For the
past year, an easy and powerful bit of arithmetical apalysis first published by financial analysts in the
U.K. has been making the rounds of envitonmental conferences and journals, but it hasn't yet broken
through to the larger public. This analysis upends most of the conveational political thinking about
climate change. And it allows us to understand our precarious — our almost-but-not-quite-finally
bopeless — position with three simple numbers.

The First Number: 2° Celsius

f the movie had ended in Hollywood fashion, the Copenhagen climate conference in 2009 would

hittp://www.rollingstone.com/politics/news/global-warmings-terrifying-new-math-201207... 10/23/2013
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have marked the culmination of the global fight (o slow a changing climate. The world's nations

had gathered in the December gloom of the Danish capital for what a leading climate economist,
Sir Nicholas Stern of Britain, called the "most important gathering since the Second World War,
given what is at stake." As Danish energy minister Connie Hedegaard, who presided over the
conference, declared at the time: "This is our chance. If we miss i, it could take years before we get a
new and better one. If ever.”

In the event, of course, we missed it. Copenhagen failed spectacularly. Neither China nor the United
States, which between them are responsible for 40 percent of global carbor emissions, was prepared
to offer dramatic concessions, and so the conference drifted aimlessly for two weeks until world
leaders jetted in for the final day. Amid coasiderable chaos, President Obama took the lead in
drafting a face-saving "Copenhagen Accord” that fooled very few. Its purely voluntary agreements
committed no one to anything, and even if countries signaled their wntentions (o cut carbon emissions,
there was no enforcement mechanism. “Copenhagen is a crime scene tonight,” an angry Greenpeace
official declared, "with the guilty men and women fleeing to the airport.” Headline writers were
equally brutal: COPENHAGEN: THE MUNICH OF OUR TIMES? asked one.

The accord -did contain one important number, however. In Paragraph 1, it formally recognized "the
scientific view that the increase in global temperature should be below two degrees Celsius." And in
the very next paragraph, it declared that "we agree that deep cuts in global emissions are required...
50 as to hold the increase in global temperature below two degrees Celsius.” By insisting on two
degrees — aboul 3.6 degrees Fahrenheit — the accord ratified positions taken earlier in 2009 by the G8,
and the so-called Major Economies Forum. It was as conventional as conventional wisdom gets. The
number first gained prominence, in fact, at a 1995 climate conference chaired by Angela Merkel, then
the German minister of the environment and now the center-night chancellor of the nation.

Some context: So far, we've raised the average temperature of the planet just under 0.8 degrees
Celsius, and that has caused far more damage than most scientists expected. (A (hird of summer sea
ice in the Arctic is gone, the oceans are 30 percent rore acidic, and since wam air holds more water
vapor than cold, the atmosphere over the oceans is a shocking five percent wetter, loading the dice
for devastating floods.) Given those impacts, in fact, many scientists have come Lo think that two
degrees is far 100 lenient a target. "Any nurnber much above one degree involves a gamble," writes
Kerry Emanuel of MIT, a leading authority on hwricanes, "and the odds become less and less
favorable as the temperature goes up." Thomas Lovejoy, once the World Bank's chief biodiversity
adviser, puts if like this: "If we're seeing what we're seeing today at 0.8 degrees Celsius, two degrees
is simply too much.”" NASA scientist James Hansen, the planet's most prominent climatologist, ts
even blunter: "The target that has been talked about in international negotiations for two degrees of
warming is actually a prescription for long-term disaster." At the Copenhagen summit, a spokesman
for small island nations warned that rmany would not survive a two-degree rise: "Some countries will
flat-out disappear.” When delegates from developing nations were warned that two degrees would
represent a "suicide pact" for drought-stricken Africa, many of them started chanting, "One degree,
one Africa."

Despite such well-founded misgivings, political realism bested scientific date, and the world settled
on the two-degree target — indeed, it's fair to say that it's the only thing about climate change the
world has settled on. All told, 167 countries responsible for more than 87 percent of the world's
carbon emissions have signed on to the Copenhagen Accord, endorsing the two-degree target. Only a
few dozen countries have rejected it, including Kuwait, Nicaragua and Venezuela. Even the United
Arab Emirates, which makes most of its money exporting oil and gas, signed on. The official posilion
of planet Earth at the moment is that we can't raise the temperature more than two degrees Celsius —
it's become the bottomest of bottom lines. Two degrees.

http://www rollingstone.com/politics/mews/global-warmings-terrifying-new-math-201207... 10/23/2013
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The Second Number: 565 Gigatons

S cientists estimate that humans can pour roughly 565 more gigatons of carbon dioxide into the
atmosphere by midcentury and still have some reasonable hope of staying below two degrees.
("Reasonable," in this case, means four chances in five, or somewhat worse odds than playing
Russian roulette with a six-shooter.)

T'his idea of & globa!l "carbon budget" emerged about a decade ago, as scientists began (o calculate
how much oil, coal and gas could still safely be bumed. Since we've increased the Earth's
temperature by 0.8 degrees so far, we're currently less than halfway to the target. But, in fact,
computer madels calculate that even if we stopped increesing CO, now, the temperature would likely

still rise another 0.8 degrees, as previously released carbon continues fo overheat the atmosphere.
That means we're already three-quarters of the way to the two-degree targel.

How good are these numbers? No one is insisting that they're exact, but few dispute that they're
penerally right. The 565-gigaton figure was derived frorn one of the most sophisticated computer-
simulation models that have been built by climate scientists around the world over the past few
decades. And the number is being further confumed by the latest climate-simulation models currently
being finalized in advance of the next report by the [ntergovernmental Panel on Climate Change.
"Looking al them as they come in, they hardly differ at all," says Tomn Wigley, an Australian
climatologist at the National Center [or Atmospheric Research. “There's maybe 40 models in the data
set now, compared with 20 before. But so far the numbers are pretty much the same. We're just fine-
tuning things. T don't think much has changed over the lasl decade. William Collins, a senior climate
scienfist at the Lawrence Berkeley National Laboratory, agrees. "I think the results of this round of
simulations will be quite simitar," he says. "We're not getting any free lunch from additional
understanding of the climate system."

'We're not gefting any free lunch from the world's economies, either., With only a single year's lull in
2009 al the height of the financial crisis, we've continued to pour record amounts of carbon into the
atmosphere, year after year. In late May, the Intemational Energy Agency published its latest figures
— CO2 emissjons Jasl year tose to 31.6 gigatons, up 3.2 percent from the year before. America had a

warmn winter and converted more coal-fired power plants {o natural gas, so its emissions fell slightly;
China kept booming, so its carbon output (which recently surpassed the U.S.) rose 9.3 percent; the
Japanese shut down their fleet of nukes post-Fukushima, so their emissions edged up 2.4 percent,
“There have been efforts to use more renewable energy and improve energy efficiency,” said Corinne
Le Quéré, who runs England's Tyndall Centre for Chimate Change Research. "But what this shows is
that so far the effects have been margingl.” In fact, study after study predicts that carbon emissions
will keep growing by roughly three percent a year - and at that rate, we'll blow through our 565-
gigaton allowance in 16 years, around the time today's preschoolers will be graduating from high
school. “The new data provide further evidence that the door to a two-degree trajectory is about to
close," said Fatih Birol, the [EA's chief economist. [n fact, he continuved, *When [ look at this data,
the trend is perfectly in |line with a temperature increase of about six degrees.” That's almost 11
degrees Fahrenheit, which would create a planet straight out of science fiction.

So, new data in hand, everyone at the Rio conference renewed their ritual calls for serious
intemational action to move us back to a two-degree frajectory. I'he charade will continue in
November, when the next Conference of the Parties (COP) of the U.N. Framework Convention on
Climate Change convenes in Qatar. This will be COP I8 ~ COP | was held in Berlin in {995, and
since (hen the process has accomplished essentially nothing. Even scientists, who are noforiously
reluctant 10 speak out, are slowly overcomiag their natural preference to simply provide data, "The
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message has been consistent for close to 3Q years now," Collins says with a wry laugh, "and we have
the instrumentation and the computer power required to present the evidence in detail. If we choose
to continue on our present course of action, it should be done with a full evaluation of the evidence
the scientific community has presented." He pauses, suddenly conscious of being on the record. "I
should say, a fuller evaluation of the evidence."

So far, though, such calls have had little effect. We're in the same position we've been in for a
quarter-century: scientific warning followed by political inaction. Among scientists speaking off the
record, disgusted candor is the rule. One senior scientist told me, "You know those new cigarette
packs, where governments make them put a picture of someone with a hole in their throats? Gas
pumps should have something like that.”

The Third Number: 2,795 Gigatons

his number is the scariest of all — one that, for the first tme, meshes the political and scientific

dimensions of our dilemma. I was highlighted last summer by the Carbon Tracker Tnitiative, a
team of London financial analysts and environmentalists who published a report in an effort to
educate investors about the possible risks that climate change poses to their stock portfolios. The
number describes the amount of carbon already contained in the proven coal and oil and gas reserves
of the fossil-fuel companies, and the countries (think Venezuela or Kuwail) that act like fossil-fuel
companies. In short, it's the fossil fuel we're currently planning to burn. And the key point is thal this
new number — 2,795 — is higher than 565. Five times higher.

The Carbon Tracker Initiative — led by James Leaton, an environmentalist who served as an adviser
at the accounting giant PricewaterhouseCoopers — combed through proprietary databases 1o figure
out how much oil, gas and coal the world’s major energy companies hold in reserve. The numbers
aren't perfect — they don't fully reflect the recent surge in unconventional energy sources like shale
gas, and they don't accurately reflect coal reserves, which are subject to less stringent reporting
requirements than oil and gas. But for the biggest companies, the figures are quite exact: If you
burned everything in the inventories of Russia's Lukoil and America's ExxonMobil, for instance,
which lead the list of o0il and gas companies, each would release more than 40 gigatons of carbon
dioxide into the almosphere.

Which is exactly why this new number, 2,795 gigalons, is such a big deal. Think of two degrees
Celsius as the legal drinking limit — equivalent to the 0.08 blood-alcohol level below which you
might get away with driving home. The 565 gigatons is how many drinks you could have and still
stay below that limit- the six beers, say, you might consume in an evening. And the 2,795 gigatons?
That's the three 12-packs Lhe fossil-fuel industry has on the table, already opened and ready to pour.

We have five times as much oil and coal and gas on the books as climaie scientists think is safe to
burn. We'd have to keep 80 percent of those reserves locked away underground to avoid that fate.
Before we knew those numbers, our fate had been likely. Now, barring some massive intervention, it
seems certain.

Yes, this coal and gas and oil is still technically in the soil. But it's already economically
aboveground — it's figured into share prices, companies are borrowing money against it, nations are
basing their budgets on the presumed retumns from their patrimony. [t explains why the big fossil-fuel
companies have fought so hard to prevent the regulation of carbon dioxide — those reserves are their
primary asset, the holding that gives their companies their value. 1t's why they've worked so hard
these past years to figure out how to unlock the oil in Canada's tar sands, or how to drill miles
beneath the sea, or how to frack the Appalachians.

http://www rollingstene.com/polilics/news/global-warmings-lerrifying-new-math-201207... 10/23/2013
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If you told Exxon or Lukoil that, in order to avoid wrecking the climate, they couldn't pump out their
reserves, the value of their companies would plummet. John Fullerton, a former managing director at
JP Morgan who now runs the Capital Institute, calculates that at today's market value, those 2,795
gigatons of carbon emissions are worth about $27 trillion. Which is to say, if you paid aftention to the
scientists and kept 80 percent of it underground, you'd be writing off $20 trillion in assets. The
numbers aren't exact, of course, but that carbon bubble makes the housing bubble look small by
companson. It won't necessanly burst — we might well burn all that carbon, in which case investors
will do fine. But if we do, the planet will crater. You can have a healthy fossii-fuel balance sheet, or a
relatively healthy planet  but now that we know the numbers, it looks like you can't have both. Do
the math: 2,795 is five times 565. That's how the story ends.

S o far, as [ said at the start, environmental efforts to tackle global warming have failed. The
planet's emissions of carbon dioxide continue 1o soar, especially as developing countries emulate
(and supplant) the industries of the West. Even in rich countries, small reductions in emissions offer
no sign of the real break with the status quo we'd need to upend the iron logic of these three numbers.
Germany is one of the only big countries that has actually tried hard to change its energy mix; on one
sunny Saturday in late May, (hat nocthern-latitude nation generated nearly half its power from solar
panels within its borders. That's a small miracle - and it demonstrates that we have the technology to
solve our problems. But we lack the will. So far, Germany's the exception; the rule is ever more
carbon.

This record of failure means we know a lot about what strategies don't work. Green groups, for
instance, have spent a lot of lime trying to change individual lifestyles: the iconic twisty light bulb
has been installed by the millions, but so have a new generation of energy-sucking flatscreen TVs.
Most of us are fundamentally ambivalent about going green: We like cheap flights {o warm places,
and we're certainly not going to give them up if everyone else is slill taking them. Since all of us are
in some way the beneficiaries of cheap fossil fuel, tackling climate change has been like trying to
build a movement against yourseJf - it's as if the gay-rights movement had to be constructed entirely
from evangelical preachers, or the abolition movement from slaveholders.

People perceive — correctly -- that their individual actions will not make a decisive difference in the
atmospheric concenlration of COZ2; by 2010, a poll found that "while recycling is widespread in
America and 73 percent of those polled are paying bills online in order {o save paper.” only four
percent had reduced their utility use and only three percent had purchased hybrid cars. Given a
hundred years, you could conceivably change lifestyles enough to matter — but time is precisely what
we lack.

A more efficient method, of course, would be to work {hrough the political system, and
environmentalists have tned that, too, with the same limiled success. They've patiently lobbied
leaders, trying to convince them of our peril and assuming that polilicians would heed the wamings.
Sometimes it has seemed to work. Barack Obama, for instance, campaigned more aggressively about
climate change than any president before him — the night he won the nomination, he told supporters
that his election would mark the moment “the rise of the oceans began to slow and the planet began
to heal.” And he has achieved one significani change: a steady increase in the fuel efficiency
mandated for automobiles. It's the kind of measure, adopted a quarter-cenlury ago, that would have
helped enormously. But in light of the numbers I've just described, it’s obviously a very small start
indeed.

At this point, effective action would require actually keeping most of the carbon the fossil-fuel

industry wants to burn safely in the soil, got just changing slightly the speed at which it's burmed. And
there the president, apparently haunted by the still-echoing cry of “Drill, baby, drill," has gone out of
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